Analysis of the pathological findings in 500 cases offatal acute myocardial infarction showed that in 469 this was localized to one tratsmural area of the left ventricle; in 31 there was diffuse subendocardial necrosis. In the former occiusive coronary thrombus was found in the related artery in 95 per cent of cases. Variation in the percentage of occlusionsfound was noted between different prosectors and when coronary artery calcification was present. Only 4 of the 31 patients with subendocardial necrosis had recent occlusion; triple vessel disease was common in this group suggesting general failure of coronary perfusion. It is essential in necropsy studies of the relation of coronary thrombosis to myocardial infarction to be sure that muscle necrosis is present, to distinguish the two forms of myocardial necrosis, and to employ a meticulouis dissection technique with decalcification of the arteries when necessary.
Analysis of the pathological findings in 500 cases offatal acute myocardial infarction showed that in 469 this was localized to one tratsmural area of the left ventricle; in 31 there was diffuse subendocardial necrosis. In the former occiusive coronary thrombus was found in the related artery in 95 per cent of cases. Variation in the percentage of occlusionsfound was noted between different prosectors and when coronary artery calcification was present. Only 4 of the 31 patients with subendocardial necrosis had recent occlusion; triple vessel disease was common in this group suggesting general failure of coronary perfusion. It is essential in necropsy studies of the relation of coronary thrombosis to myocardial infarction to be sure that muscle necrosis is present, to distinguish the two forms of myocardial necrosis, and to employ a meticulouis dissection technique with decalcification of the arteries when necessary.
It is hardly credible that there should be continuing necrosis in the myocardium visible to the naked eye debate about what is ostensibly so simple a morpho-at necropsy and larger than 3 cm in diameter in one logical problem, the relation of coronary thrombosis axis. The left ventricular circumference was divided to acute myocardial infarction. For well over half a into anterior, posterior, lateral, and septal segments century opinion has swung from one extreme to the for anatomical definition of the site of localized other and once again it is being suggested, parti-infarction. No attempt was made to measure accularly in the United States of America (Roberts, curately the percentage of left ventricular muscle 1974), that the two are not constantly or causally involved in the infarction, though where two or related and even that coronary thrombosis may be a more segments were involved the infarcts were complication of myocardial infarction. The reported large. Diffuse subendocardial necrosis was rigidly proportions of fatal acute myocardial infarcts in defined to mean circumferential myocardial necrosis which occlusive thrombi are found have varied from involving the inner zone of the whole left ventricle less than 50 per cent (Baroldi, 1965; Kagan et al., and often the central zone of the papillary muscles. 1968; Roberts and Buja, 1972) to approaching 100 This form of necrosis often associated with adper cent (Chapman, 1974;  Harland and Holburn, ditional scattered foci of necrosis up to half a 1966). A recent workshop of 10 pathologists (Chand-centimetre in diameter is regarded by us as an ler et al., 1974) in the United States trying to entity pathologically distinguishable from the resolve the question succeeded only in once again localized areas of infarction over 3 cm in diameter. highlighting the controversy (Burchell, 1974 infarcts, only 25 (5.3%) had no occlusive thrombi. Thrombus was defined as a mass of fibrin and When these results were analysed in relation to platelets without large numbers of red cells and was which pathologist carried out the necropsy conregarded as occlusive when completely blocking the siderable variation emerges ( Table 2 ). The inlumen of the artery by naked eye examination. cidence of occlusion in each artery is shown in Histological examination often reveals some mini- 
1958). Thrombus in the left ventricle was recorded in 139
Involvement of the right ventricle in infarcts of of the 500 cases (27.8%). Systemic emboli occurred the left ventricle is not uncommon, when looked for, in 48 of the 139, and 24 of these were cerebral.
particularly in posterior infarcts. On the other hand, isolated right ventricular infarction is decidedly External cardiac rupture uncommon and is associated in our experience, as A total of 42 patients died as the result of pericardial in that of others, with right ventricular hypertrophy tamponade; of these 22 (52%) were women and 20 resulting from severe pulmonary hypertension were men (48%). Rupture of the left ventricle was (Wade, 1959) . present in 39, of the anterior wall of the right The distribution of infarcts and related recent ventricle in 1, and in 2 cases blood appeared to have coronary occlusions in our series is much the same oozed from the surface of the infarct without frank as that reported in other published series, but is rupture. The mean age of women dying with biased in favour of posterior infarcts because of the tamponade was 74 and of men 68. Cardiac rupture number of patients with complete heart block rebecame more common with increasing age in both ferred to the pacing unit in our hospital. No dismen and women. Under the age of 70, 10 of 241 cordance between infarct site and coronary occlusion men (4 1%) and 7 of 77 women (9.1%) died of was noted and we have found no evidence to support cardiac rupture. Over the age of 70, 7 of 87 men the concept of paradoxical infarction.
(7 9%) and 15 of 95 women (15-7%) died of cardiac
The major point at issue is the incidence of recent rupture. In 33 of these 42 cases, sufficient informa-occlusive coronary thromboses and their relation to tion was available to assess the degree of atheroma; myocardial infarcts. This study suggests a constant of these 16 had single, 15 had double, and 2 had and probably causal link between occlusive coronary triple vessel disease.
thrombosis and acute infarction. Other workers have not found this relation; explanations must be sought to account for these conflicting observations. Internal cardiac rupture First, it seems essential that a rigid definition of Eleven examples of acquired ventricular septal acute myocardial infarction be adopted, as in this defects were recorded (2.2%) and six of ruptured study, where we used the term in its exact pathopapillary muscle (1.2%).
logical meaning as an easily demonstrable localized group.bmj.com on June 23, 2017 -Published by http://heart.bmj.com/ Downloaded from area of muscle death. For this to be easily visible cluded in series with the intention of investigating the patient must have survived the onset of the the pathology of myocardial infarction there will be acute episode for at least 12 and preferably 24 a sharp drop in the incidence of coronary thromhours. It is to be regretted that diffuse, circum-boses found at necropsy. ferential, subendocardial necrosis is still classed by In our opinion localized myocardial infarction is many observers (Baroldi et al., 1974 ; Ehrlich and the direct result of thrombotic occlusion of a major Shinohara, 1964) as myocardial infarction when its coronary artery, and in our series there was always a pathogenesis is different, though the two conditions, direct relation between the site of occlusion and the localized infarction and diffuse subendocardial or area of the infarct. Analysis of the small number of laminar necrosis, may coexist. In our series, the localized infarctions where no occlusion was found incidence of occlusive thrombi in diffuse sub-showed that in most of them there was severe endocardial necrosis (13%) is very low, whereas the calcification of the coronary arteries which had not incidence of occlusive thrombi in localized infarc-been decalcified before dissection, making demontion is high (95%), a fact emphasized by Miller, stration of thrombi difficult. Furthermore, even Burchell, and Edwards (1951) and Mitchell and within our own department, there are significant Schwartz (1963) . The severity of atherosclerosis as differences between different prosectors in the judged by the incidence of triple vessel disease is proportion of patients with acute infarcts in which greater in subendocardial laminar necrosis, as is the occlusive thrombi were found in the coronary incidence of healed infarction, indicating that arteries. We interpret this to indicate that the severe diffuse coronary artery disease is the im-opinions of the prosector and the techniques emportant predisposing factor. These findings suggest ployed in searching for thrombi must play a major that this form of myocardial necrosis is the result of role in producing the variability of reported results. inadequate perfusion of the inner quarter of the In our series there is nothing to suggest that selecmyocardium of the left ventricle as a result of tion factors operate to influence results as necropsies advanced, stenosing coronary atherosclerosis. In were performed on a monthly roster system. We these cases there is a strong tendency to progressive are not the first to suggest that the number of dilatation of the left ventricle, the development of occlusive coronary thrombi found at necropsy is mitral regurgitation, and cardiac failure. An directly related to the care and energy expended in identical form of diffuse subendocardial necrosis is the search (Mitchell and Schwartz, 1963; Crawford, often seen in the hearts of patients who fail to 1964; Chapman, 1974) , and the interest and exsurvive cardiac bypass, when the coronary artery perience of the prosector. tree is anatomically normal but inadequately Finally, the explanations invoked for infarction perfused at operation (Pomerance and Davies, without occlusion leave much to be desired and pose 1975). more questions than they solve. If infarction does A second cause of confusion is the inclusion in indeed cause coronary thrombosis, what is the other necropsy series of cases of sudden death explanation for those cases of sudden death, a not attributable to coronary artery disease and thought inconsiderable number, probably between 30 and to be the result ofacute myocardial infarction (Spain 50 per cent, with coronary thrombosis but no and Bradess, 1960). The pathology of sudden infarct? Much of the argument in favour of the cardiac death, at least in the United Kingdom, is coronary thrombosis being a secondary result of still unknown largely because of the limits imposed stasis in the related artery following infarction is on scientific investigation by the requirements of the based on attempts to 'age' thrombi related to coroner system. We believe, as do others (Friedman infarcts (Branwood and Montogomery, 1956; Liberthson et al., 1974) , that cases of Baroldi, 1965) . Ageing thrombi can be very difficult sudden death from coronary artery disease can be unless step serial sectioning is undertaken through subdivided into at least two groups, one consisting the whole of the occlusion. A random section of patients with acute coronary occlusion in whom through a zone of propagated thrombus will be myocardial infarction could be anticipated had they quite misleading when the original, older zone of survived long enough, and the other consisting of occlusion has escaped observation. The further those with coronary artery disease who, for one inability of pathologists to date accurately the reason or another, develop ventricular fibrillation duration of infarction makes any comparison of but who would not necessarily have developed thrombus age to infarct duration 'doubly hazarmyocardial infarction had they survived. The dous' (Burchell, 1974) . relative size of the two groups is unknown and may Incorporation of 1251I into coronary thrombi after be different in different places. It follows that when the onset of chest pain and electrocardiographic large numbers of cases of sudden death are in-signs of infarction in living patients has been taken
